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E.  Schrödinger (1944) - What Is LIfe?
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Parity prices:  Gasoline-crude oil-ethanol
(based on Schmidhuber and Mueller/FAO, 2007 ) 
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Kruseman et al., 1996

What we call sustainable (including GHG balances)  depends on 
the boundary conditions 
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CGE models characteristically consist of (a) 
equations integrating model variables and (b) 
a database (usually very detailed) consistent 
with the model equations. The equations tend 
to assume cost-minimizing behavior by 
producers, average-cost pricing, and 
household demands based on optimizing 
behavior. 



Market Mediated Effects:
• Market-mediated or Indirect Land Use Change (iLUC):

Use of 
corn for 
ethanol 
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planted in 
soybeans
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price rises 
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newly cleared 
forest land

Forest 
dwellers 
displaced 

Further 
effects

Direct effects

Large release of 
terrestrial carbon

Modified from Spatari, 2008

Estimated using GTAP
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Market Mediated Effects:
• Market-mediated or Indirect Land Use Change (iLUC):
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Modified from Spatari, 2008

Estimated using GTAP
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Increased corn 
demand 
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acres
planted

Soybean 
Price 
Rises

Forest dwellers

Displaced ?
On-going 

land conversion 
processes for

timber, charcoal, 
slash/burn agriculture

other reasons

Corn/Soybeans 
planted on low 
C, previously 
converted  land

Soybeans 
planted on high 
C forest land

Rural income
increases, forest 

conversion
and burning 

reduced

Increasing 
world 

demand 
for feed 
grains

Soybean 
acres 

increase
in SE USA

Independent forces (multi-year)

Indirect 
effects
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(Lambin and Gaist, 2006) 



Foin, ASA, 2007

Site-specific analysis of LUC, NE Thailand
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Biomass 
production 
potential on 
abandoned 
pastures.  
Campbell et 
al., ES&T, 

2008.

The energy 
potential for 
Africa from  
abandoned 
agricultural 
lands is many 
times the 
current energy 
need...

Land that was 
previously used 
for crop or 
pasture but has 
since been 
abandoned, and 
not converted 
to forest or 
urban use.



The restoration of degraded land in the tropics and elsewhere due 
to new markets for biomass will increase terrestrial C storage. In 
these cases, the sign of the C balance is wrongly predicted by a
CGE.

“There is considerable 
potential for the 
sustainable cultivation 
of energy crops in  in 
tropical and subtropical 
latitudes.” -German 
Advisory Council -2008



Mueller et al., 2008, studied the 
effect on land conversion within 
the “corn-draw” area of a new 
ethanol plant in IL.  They found 
that the new needs for grain for 
Et-OH were met via increases in 
yield, related to price response 
and favorable weather, and a 
small amount of land conversion 
from grasslands/woodlands 
(~4,000 ac) out of a total of 
1,487,000 crop acres used 
(0.28%).
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Diverse 
feed stocks

Other chemical 
feed stocks ?
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